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MiStt*l2 0 2 3ft«BPLT^yWkLT#fe*tfci»«tti*^^2 00 2© 
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Ell 7 AM^LfcJ; P ED O T/P S SCOnn^ KTK^fC^f*. 7k 2 0 

2 1 ^CPEDOT/P S S#^-i5S#f!cLTV^ 0 i©PEDOT/P S S©n 
D-C K7K#ffc*j£i-> R^mm?} 2 0 2 3 Sr^&D LT^/Wfc^#K:g< r. t (C«t 9 
Ell 7B|!l*lfc± #M£&2!|2 0 2 3&;frLT3&7nlHj&*s> h [7-^ 

^cd4i(c7K2 0 2 lSr-a^-UT^^^WkU *»M©t»«tti* 
0 0 2^#5>tl/5 0 

PEDOT/PSS©3D^K*Mfc #ffiStti2 0 2 3 (*5«fctf/£ 

u>% ajf y ft7xyt^ky, /Ky-<y ^77* *j? yy>- ^ty, tffy 
^y*y^, ^ytvy ^yrxix^ *3j:t*£;h, b^stLfc 

£L<, rttt J; !J ilttS^f y;l/2 0 O 2 ©^t y t©It^H< , 

>m, ^-7/^n^/wtya ^y ^u^^^>wt t west, 

iSv^itt^lclSx^ /K y ^v-^;*^* ^3 Wife LV\ 

3, 4 —^'f-U^iP^'^-iy^yty^ly^ YsVaLl/^/Vifrs^ffi. (Ill) t£b<D 
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-^y (£IT, PEDOT/PSS) Onn^K^fig 

GSrM :BaytronP, PEDOT/P SSWlMl 1 . 3 Jf*%#fH0u 

tfV ^iy^f-U^T^/u^— Tomtits. 1tt&*:<Dl&, T;is*jvs<^is*;v 

= 9 - y ^ i Sr^tf 3 c t #s-c# 5 o 
/K *°y ^-^•iXT/^^f l'V7/l'^;Vi- tvU, 7}fy ^-^v'^^i/v, y;wt^y 

* b-Mmm^xTjis, as y ^va^i^ vji&jij&bi^^^k *° y a-*^^ 

Jf-ETStt^J 2 0 2 3 ^r^T/V^/l^^^^/^^^y/H^^ 

tete^&*m#.m*&ftfttiKmmtett\^xo. 1-3 ottw*c<, 

L<teO. 5~1 0SC*£|ST?&S o 
0. lWm&mffiXte?Mklsf£^*3%:M$fr<9, 3 0K*gp^@^.Si^« 
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;^if(0^!)3-;vl, ^ytyy, xi)^y d^>y y/uifh 

0 0 <D h <D £ "9^*1 0 0 0 ©t©©^iM^/>ft< t t«t50T? 

xm^-frfr-texmrn-fz z.bhxzz 0 
mmvk&®Mm$t*2 0 2 2^ ^mmmi2o 2 3^^x^r^r^=i- 
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£i\ *«tfeH?«!jfcift#^2 0 2 2^ 7K202 l^ao^f K^C^ft 

h 2 0 0 1 ©#^jfe^^<fc5i»«tti«^f.yA,2 0 0 2^Lt#f 3 ti5, 
*«4#«»»^«8*W\ itttm^2 0 2 2S:0!l*.«7K&5VNtt 

&&&3frtofrFmmi±s wmx$imx%z>& s m^^^m^-xm^^x 

h 2 0 0 1 0*fife^^*>«*«tti^*2 0 0 3 b LTte, 

mm&n^2 003 {c« N f*mi^iutfet, ^m#^*2 0030 
tSo &mt!mm2oo 3<Dmmmmmbvxi-z, mn<D^mmmm^^^v 

mmfe<*-X h 2 0 0 1 ©*fife^^T?J>5#H^^ y^2 004t LTtt, M 

7x/^ti, t^^^mm, ^-VTmm, ^^^mm, wyK 
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nt-w^, ^fy^^x/K ABsii, ^y^^^y/p^^/K tfyit^if- 
^y^btf-y-x^, /Ky^f^K /Ky^uT/vn^, *Kyri?* 
—/v, ^y^7— h, * B ijx7f/K /Kji7x^i/ytWK, /Ky^/u 
7^->-, *k y -f ^ k, ^y^—Tvi^/i^ /jf y ry h, tfv^—Tsi' 

a^, h 2 o o i ^j^ia^^t^^ft^ti, a 

^J«b Ltli, 4^<a^^JlT^£^ #{d^mtt-<-^ h 2 0 0 1 Srip 

s&Aa* 250 °csxt<d h (D&frit b < mmx% 3 0 

T/w=r-/HS, >>^n^^y^, ^^xf^fy, ^^jv^y^^Y 
^y n-^yx^vxw-j^ ^^i-^^y =1— /u^/^^/^v-^^ 3 

mm/<4 ^2004^ lt, mmm<Dmm&mm*m^m&ffim&^mt5 
^tv^*^ h 2 0 0 1 *mm-mtt%k, Mtsaiaot 

mm&^-x h 2 0 0 1 ^ * n^, -era*. 
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aimtt^-* h 2 0 0 1 ^lWNI«^v^ *«ttft*HP$M,2 0 
0 2, il«2 0 0 3, ffl^^2 0 0 4fOi^Ml^f§^ 

*1\ «©JtfH|^V^T*itt^ h 2 0 0 1 Of 

P»*«V%T«*U «ri^*JE^*tte»***T*«*fe^-.^ h 2 0 0 1 

fc 9 - »MH»«««lrt fcffi* SrEPTin L r ©E»£E^ Sr*ft **** tt 

*2 0 0 3 «t*^«tt^^/V2 0 0 2m^fc^tioT, 

*n&**zit*Kimk*zmn*m*2 o o 3 ©*««e*icjt^TW 

i©J:5fc«*fcH:^TAJR^ (il«2 0 0 3) *<Blfr«5 
fci6 N m*&<-X h 2 0 0 1 ^V^7tTOJ|EI{^&S«^«■^-§|5p c ?,^M^U7t| 

h 2 0 0 1 «f©i»ittH^y/u 2 0 0 2 (G) 
tt»*2 0 0 3om (P) ^©ftj (G + P) U*t5*«t*^^2 0 
0 2©*** (G) **«tt»*2 0 0 3*©«*,fc3. (C p ) ©***£«>5& 
(G + C p ) ©it ((G + C p ) / (G+P)) 0. 0 7JSU^#*L<, Hfc 

£P*b<ttO. 13J&U:, 0. 2 4OTffc^ *t>0*b<f4O. 5#_fc-e* 

it (G+ Cp ) / (G + P) » % J»f|tt#»o5^ *«^K^©«J|Mfo 

*H»'W ^2004 ©Hr**B IC^i-SJttMttH^p^a 0 0 2©*** 
(G) tiH4^2 0 0 3Otti (P) b<Dm (P + G) ©Jt ((G + P) / 
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Jt (G + P) /Bte. mm^l/?2 0 0 4fc*f-f 5#®4£*m<Z)ifc£^bT 
*5«9 N r©Jt (G+P) /B#3/7£U:<0#£\ »^F20 0 1|Cg 

roltit^^ b 2 0 0 1 «rJBv^+#fc3MM4«r 

Jt (G + P) /Btf$9/1EJLT©4&£\ +^>&|&3|H4iS#fen, 

— * h 2 o o i &m^xmtuz< ^mn. mmmmmx%% 0 

mm^m^2 oo3ii, H&te&mM&m<Dmm{k&bi>*t>mj&£ti. mm* 
<< <&mk&m 200 4 t<Dm&mz.'£z> 0 £©fc«> % m&<D& ? icmm 

tt^-* b 2 0 0 1 rp(Dmmm&M2 0 0 3 <D^m^< % WJH^-Y >-^2 0 
0 4©tti^>^^f^ 3£«t£*&5l5 2 0 0 3 fc#J|g^>'^2 0 0 4 £tfS& 

cmz< <n&m*$&±^ mm^-x t 2 0 0 1 ©^tc^s^^^pr 
nm$*mfci&Tirz>mM&hofc 0 z.<oitv>^ mm^— * h 2 0 0 1 &mt 

2 0 0 4i» % flWHPC&Sfcfc, *©#^#^©«i*&5|c2 0 0 3O« 

^^/V2 oo2tt, sgmamfc \^xmm-rz>frib, mmm^^^2 002 

£>#\ #tt'!4$&*2 0 0 a<Dtt-st*m&v%Z>o 

■BUifc: £ <9 , t£&tCifc^T^«f»5fc 2 0 0 3 t mm*^ y^2 0 0 4 t©t@ 

mnB^—x 1 2 0 0 1 ^sw^^-r-s^tt^^^i^ji-e 

#3, zviuft, h 2 0 0 1 ilv^TM SiifcEiUfi, »f£<a 
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tmte'U >?2oo4t «r*&w»ca^T?#, ^mtt-<-^ h 2 0 0 1 st^bi- 

mz-i*. femmmzx^xn, mm,^-* h 2 0 0 1 tern 2 0 

0 3*s-g-^r$tb-r*5fe-r N *«tti*5HF^ t /V' 2 002 iti/w^2 0 0 4 i 
a^afcfcsn-cv^fc j;v>„ ^ h 2 0 0 1 (f» (Dmm&tt&t^m&M 

5?=?-?/v2 0 0 2Wfeot^ J**tta*#e>ft5fc«>, sgm^-* h 2 0 

ittt^f2ooiwi v-y#, -^r#, mmim<oim 

mm, mm<om&m. m$m±M, mmitn, m%m, ^vm* tr- 
ay, fc!®m±m,. &mmm<Dffimm&ttztix^xh^\ 

m&m, rasha^©-^*^ mmm^^^/^2 002 tmm&n 

*20 0 3 kffim'<4>y2 0 0 4 t<Dmmz.ttl,T3 5fi%|^Ti:t5Ci 

^0J<^m2O^m^tgWtm2^)TOJ|eIS§§|3|t2 0 0 5 ^o^Tffc 
*ISK0^2<^^m^ti§P#f*, PET (polyethylene terephthalate) m<D 

mmm*, mm&^-x h 2 0 0 1 &mtizmm, mttstixmrfttstiit. m 
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##K*>ssc«te-^-;* h 2 o o 1 ^S#±^^<D^^-^^fc^u, 

ae*m^>- H«©t©teKRfe$n-r.t»«tt^-^ h 2 o o i zmmzmm, 

ttft *««lc|RJ6**br, *MW4*<-;* h 2 0 0 1 ^ s 

So 

htitcnn, m&n, nnmvftmzmmm^-x h 2 0 0 1 &m?ti, mtzti 

xmf$,£tifr-b<DXi>£\,\ 

vxmmxi*, ^tc-^Tu^aymmm^ y<^->mm, mm, ti^;K 
mmx%% 0 
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h 2 o o i rau «»«ttilf^f ^2 002 SrMru z.<Dmni± 
Mfr+tf/v 2 0 0 2ii, WJB^W i/?2 0 0 4 km ^Hh$r=f-ik&m {Wmk&to) 
Xtb 9 % C^B < *B^ft^*K S»«ttiS5^F^ 2 0 0 2 tmm^<4 >^ 2 

004 ktf%itt\cm&zti,itmm&<-x h 2 0 0 1 * lt#p>*i5 0 

5 J2:#^^as*&srwj!S^*tbfc9!t«tt^-^ h 2 0 0 1 fi % *r©#r& 
asfatf-jTcfctK S^-^mtt^-^ h 2 o o i £fc5ftr*-5HK m-omts, 

h 2 o o i m^t^^ma, ra&*>i»*ti:K: 

*&m<DM2<Dmmmmmt±* M2<Dntw&mm<D—m"z*>Q, is—htk 
maktowttotz. **-z^m. mm, nmnm, mm^-c^, 

Auk6 Ltc<±: 5 h 2 o o l Zmk&ltXMf&Ztitimmm*^ 

ORTi»ttO»IIg^- h £*L, «tt-SrJff 9 ft»fTttffli-«»2©R3jS!l|lII» 

0 1 8 tt, ^2 ^SFJ5iJHIK«S*t©— m k LtfiD^ftfeS I C p< 7^ TSr^i-sp 

^ittllC^^T (J^T, 02<DTOJHIJ^§p*ti:I^C^#2 0 0 5Sr 
fS % PET (polyethylene terephthalate) ^<WJJg:7 ^ /l^i^lft^^k 
^ 5£ ^2 00 6^ d<^S#2 0 0 6 KUKttbJh/fcRF- I I)*i?^—/U2 0 
0 7 (RF - I D : Radio Frequency-Identification (ttjft^SSfMft) ) £ 

RF- I D^e^a- /U2 0 0 7ft, S#2 0 0 6±|^®n^ ; pt|c l 0X1* 
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1 Z<DT>ir1-=i4*2 0 7 1 fcmmtStlti I Cf-yZf2 0 7 2 bfabMj& 

0 0 1^2 0 0 6tejfe;fi % m<k£tlTl&J&£tlT\,^ 0 

T^T-T=^4 ^2 0 7 1 <Dj&j&j?mt tttt, 0«;Lff y -VN3JBMSt©^P 

(Dmmmic^x, ^mrnvrnm^-x h 2 0 0 1 £sw 2 0 0 e ±.kt> 
t-t^j ^2071 t^s^^-^wei^u im**m(Dnmtom»kz 

^^ffU -©Sff bfc^-^^ I Cf-y^2 0 7 2{^#b7t^, £fc 

1 C^5/^2 0 7 2t£&fc£tifcT-?&^<DV-?74*f£b*<D^mmW^ 

7?^O^^m^^^^S%<7)^|5S^$^-r, S#2 0 0 6 ic-KmiL&wti-fib 

(DBvwmmm* ^ & 5 & <d^t- & o -c & £ v \ 

i©<t5^Milc^f^7200 5am 0!J;tl*#-K, 

Mm, mn^<D->— htOS#2 00 6CRF-I D^^^—^2 0 0 7tm^ 

bntzimmm ic^^s^ 1 c &#-,Me©sfcr 2 0 0 e <d^& < 

H-SiCRF- I D*^-/P2 0 0 7^iM^htltc-h<Dmmi l f^tl^ 0 



WO 2004/067637 £ Q PCT/JP2004/0007,3 

38 

m 1 9 n *^pjo-^7^s^/!)^^^mm-fe^3 ooi ^-rm^iii-e 

S>9, 0 0 1(1 ^««f!3 0 0 2^ ifc&^ttMMJtS 0 0 2© 

W«K:HS:Wb*Lfc«*HB (ft£) 3 0 3 U, gg&ffi GE«) 3 0 3 2 £ 
«- 

031 t&&M3 o 3 2^*31^, ^^ffif zmw (2o603=bo 

5^ i*WHP*aWMl3 0 0 2 (C 
(1 ^^tl±^U—-$r (ttfflfii) 3 0 04^(t^tL % ^O— fcfO-fc^W- ? 
3004(aoTil^lgfl3 0 0 2, MI3 0 3 1, ^ft3 0 3 2fc 

timmm*'*^—? 3 0 4 1 t jams 3 031 ir^ra^^TK^^^^^^^ 

««t 5(^^oTfe!),^gi|t/-?l/- * 3 0 4 2 £££Mfi3 0 3 2 £©ffifc:fl 

H^lifl3 0 0 211 h^itt©i#*^?lT»*D, 
-7/VtnXWy|I OS*?,* (Nafionh y^/K^ (Dupont) *±) 

Hmm3 0 3 1 ££&ffi3 0 3 2(1 #^i-6IU2 1 B Lfc «fc 0 i^K 3 0 
5 1 b U iitt*«iR^3 0 5 2, ftmm$kffl3 0 5 3&7J?/X 

««tti«5HF^3 0 0 5(1 i»«tt*«3Ril5^f-3 0 5 2 gffctfS, 
#J3 0 5 awlttT/vn^Kciot^HklTff^^lifctct^!), #J 

t«#i2oo3-i 9 1 2 0fcxmm£titz.hv>ti:£tfmm-?%z> o mmvkM 
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3 o o 5^fe/>^< irt>«^$^TV^t>J;v\ 

2 0tiS;iiLT^t o iO*ttt*«SRil5^3 0 5 2tt, *y (3, 4- 
^l^^^^^a^) -#y O^H^/Ufc^BB (BIT, PEDOT 
/PSS) tffy ( 3 , i-^rw*?**^*?^) (txr, PED 

OT) K— h£ LT^y Psf-Uls^jVifrZs^ (£*T, PSS) 

H2 lAtt, PEDOT/PSS^np^ K*^lfe«Sr«S:«jfc*-rtftWHT? 

fc«9>|El2 lBtt,02 Ul^lfcPEDOT/PSSOap^ K*#*Hfcfc, 
#M§tt£!i3 0 5 3 «:S^UT^YfcUT»fc*t*:a«W©i»«ttilE4HF-^3 

M2 lA{^LfcJ;5(^ PEDOT/PSSOan^KTk^ftftii, 7X 3 0 
SlftPEDOT/PSSW^L^S, ^©PEDOT/PSS©n 
K*#fWj£fc: % #ffi?Stt^j3 0 5 3 £r^nLT^/Wb3M*FKg< - £\z j; q 
H 2 1 B ICS* Lfc i 5 3 0 5 3^1X3 *7GWft* V h?-? 

tW&Ztl, 3 0 5 1 «r£^LT**te^yWfc:u 

^^3 0 0 5AmZ>tlZ> 0 

PEDOT/PSS03P^K*^Wt«fc, #IWI3 0 5 3 (*5.fctf/S 
b *u # e> Jxfc ^jflst&mtt Sr^-T O tt«^fit»tfe*5 J; t>V * it tt>r *- yfifft 
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t7 ^ y - #»7XH/, *J±rfi*LfeO»2»»»6,3B^$jxfc 

a?y trn^xf±H2 oizL^vtt^v^^^^mm^m^ib 
K^vhitm m-tfa**. 7yMi, mur, ram, 

^■fc. ^-^i^n*^*^, tfy^i^;*^*^, m ( m ^ 

3, 4-xfi/Vi?^i/ft7xySr (I I i) ft if© 

M^©#^r-ea^UT#?>tL5^y (3, 

-#JJ (^Vi^/l^^R) =n^K7fc$HSHft (^ T> PEDOT/PSSt 
(F&o°n£ : B a y t r o nP N *f y (PEDOT/PSS) ©$g 
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#®^»J3 0 5 3 ©^1141^^3 0 0 5 f <D^D*^ X 
«fc ^#l7/vn^fe 5 v Nfci r. *L e> <E> 2 «EJtJ:©8&£>4&a> SIR $ ;ftfc*J>& < i: 

^ytlly, xm>)K;k 3->y h-/K y/nf h 

/!✓ =i - ,i^> § v > « rtb ^ (D 2 « _l <d m & %o ft b* %m i f 3 b & T* # 5 Q 
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ftv^s, 5i^#«ttiiS^lJtJWRK:»bTl'-7 0jr«»^*b<, 

*tt&ftft£ffi5HF3 0 5 2^ J*ffifiH&Sl3 0 5 3 Jfeitf/SfcttT/Pa- 
*i% *«<4*^*^3 0 5 2£. tK3 0 5 1 *\z=*us( b*mz&m£lk 
bTS&|Bbfc#®fg^j3 0 5 3te£T$/^ta±Tsi'^-/U$:%i i mte¥&m±L 

**tt*ft*H^3 0 5 2*»tt, ilil*tlil^3 0 5 2 
S«tti*S^^3 0 0 5 SrfflVNT«!*Wi 3 0 3 1, &fSM 3 0 3 2 
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3 0 05«L^ttil^i)S?fS|3 0 0 2(DM*(C|gtt-5C tfC^oT, 
«M&3 0 3 1, ^ffi3 0 3 2 irf ZltmmiT btlZo 

o o 5^m^titcmnm3 o 3 1 w&tstitt 
mxxft. mm^^^f/v3 005 ^^-^tLTciTks 051 ^^lth?) 

&£*L5o ^*14i^^^3 0 0 5 <D7k 3 0 5 1 ^IC^LfcTfcijf (^) «\ 

£*Ttf>5£ (x) ^bfci^mistu 7X^-r^-v^m^^^-^ o 

H 2 -*2H + +2e~ (X) 

*^O^i|^J;oT^b7c«^fi N ^«tt^-^-yVl-3 0 0 5 * 
®MM$r^3 0 5 2 2H£3ff U 0 0 1 ^^$tbfc^!US& (0^«B&) 

SriioT, ir/1^3 0 0 l<V&fSM3 0 3 2\Z.ffi,fiZ> 0 

<**lfczfc3 0 5 1^ S5^m^irm3 0 0 2l^^ot»ftt5. 

iS^t»fi3 0 0 2 4>*7ki:-fi:^oT^i3 0 3 2»ot 

**ttw^^3 o o 5d»e>«^$tt/t2s*MB3 o 3 2m vmztiitm 
m-m&m&=f't?jv3 005 ^-^$^^3 051 mzmm^xm?) 

mmm3 031 teT^utm-^wu 3 031 t^mmn m^mm 

&MoX±fr3 0 0 0 3 2ld^ ^«tti«^^3 0 0 5 *<D 

3 0 0 5<D7k3 0 5 1 «^^#SbbT< 5. 

£^H3 0 3 2©iiftH^^3 0 0 5fc*5Vvt\ 
^ **#5a£U ^TOS; (Y) iZTjk^tzX 5^7fc^^i-^ 0 

£Lhfc,k0 % l#i3 0 3 1 t^^3 0 3 2 {C*5V>T«^0^^ S: fTt5^ 
£*UC«fc <9ir/V3 0 0 1 36^«^s*fc«$tL5. 



2H + +2e~+ (1/2) 0 2 -»H 2 0 (Y) 
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0 3 l^«tt«5HF^3 0 0 5W< Httsriiaot, 

a»«tt*^F-^3 005 m^$^7K3 0 5 it, *mtfx&mmzitT7k 

^^3 0 3 2^i»mtt*^J.^3 0 0 5£/>&< £ fc^TfS £ £ K iot, 
#flH4il55HF-y/V 3 0 0 5 K&^£thfc7k3 0 5 1t, »*^Sr»#**T® 

mcD£ «Ml3 0 3 l^gft&a 0 3 2^ ^^^M^(D2^*3tt 

•^SiBMSfc < , %tniklt5frf-t?A' 3 0 0 5 (D^-e7^^cT'# 5 e 

3 0 0 1 <7)SMtI 3 0 3 1 3 0 3 2 ©MJ5^< T'fSt, 3§« 

mm 3 0 0 3 Sr«J*-r **«teft*HF^A' 3 0 0 5 OftUftOJgUiCa^ 0.01 
umU±. 5 OMmTO^K, wtHd«t 0 MftiSS^y/PS 0 0 5 

%9Ff-#fl' 3 0 0 5 fc&'a-^tLTtTk 30 5 U W^ftfeffilSSr+^tc i^ri: #ST' 
£\ Sft#A<**^Xf4**^Sr*3 0 5 1 *t^#$*-a&9&tf££# 

8ft 3 0 0 3^ittH^^3 0 0 5^fe«/&£tLfc^KJ:oT, ^ 
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fck&m^Rj&m&'vfts ztiizz 9-^3 o o 1 ©tu^a^ie 

^^1^1-4, ik$m i ~ 2 -eft, #®^ft^j«r^*pury/Wk;?r 

n B n£ :Baytron P s MMfrtfy -v— (PEDOT/P S S) (DM&ffi 1 . 

S'yW^-gV^/lofcVBfc (Dodecylbenzene sulfonic 
a c i d : (C 12 H 25 C 6 H 4 S0 3 H) : UT, D B S t fc^i") £0. 7 ft* 

/Hk©^Sfp^bT, 2fefc^5=7KHS ARl, x|=p) fcE^fc. OPP 
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UI^«I«U tffiglOU 2 5°C£>£t>-5 0°CiCT, ^LTlBf 



J£i£#!ll 
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*MXte. mmt LT^^DBStrO. 5«*g&£ bfc^f*afe»!] 



i 









! (mS/cm) 


i 




DBS 


1 0 


2 5 


5 0 


mmwn 


0. 7 


X 


X 


o 


0. 5 




1. 0 


A 


A 


o 


1 . 5 


S£»!!3 


2. 0 


O 


O 


o 


2 0 




10. 0 


O 


O 


o 


9 8 




0. 0 


X 


X 


X 


* 


J*«M2 


0. 5 


X 
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(1) DB S&miM'tZZ.fW/l'fc&ltZZ. kfcX°%% 0 

( 2 ) mm&m* 5ox:t bfc&#r-ew\ ma*& o . 5 nmn t vftm^, 

(4) DBS£2. 0mmi$Sl±£lsfzM&l*. 
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7)5 5 0°C(D%iftT(D?>.?MktS^Z>^tft-?%Z> o :|iWLt, DBS £2. 

tux, mmmm<ftz>mm, o. 5-9 8 (ms/cm) 



^J^fi, ^^-fS^iDfe^DB StCf^T^/ — /W- (E t h a n o 1 : 
C 2 H 5 OH:^T> E t OH^B&fB-t-S) £JiV\ ^O^P*^r 3 0S*gf$£ U 

*mx*fe, m^z^zmmzE t omci-t^x-c y^<y — ;v (i s o P r 

o p a n o 1 : (CH 3 ) 2 CHOH : UT. I P A t &JHV\ 

ip*sr 3 o ^ ufc^ttHjfiM 5 1 mmfcmft i^nm^m 1 o °c. 2 5 <c 
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*^Jt?f±, *&a* 3 SSaqtoSr E t OHCfttWi^i 0 O O^yxf 
I/^^y =i-/w (Polyethyleneglycol: [(CH 2 ) 2 0] n : ^ 

*M*Cfi. il^itS^O^iSrE tOHCftit^i^l 0 0 0<DPEG£r 
io^C, 2 5«C*5J:r5 5 0 o C(^T, »*iW©*«i«W|B|.«rflSiJH:fmbfc 0 

#0!l*Cf±* 5 Sfc&nfeSrE t OHCftMi 1 !^ 1 0 0 0OPEG?: 

m&Z-ltZmtom&E t OHfCf^T^y-A' (Me t h a n o 
1 : CH 3 OH : UT, Me OH^BSfBi-3) &JBV\ ^©SfctaftSr 3 0«JKP 
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i£ij&M4 

*«T?tt, «-4*««jp4bfcLTEtOH«r«v\ to«b»ioUfli 

4:Ufc£Wtt**«5i:BWIIfc«ftEU tftllOt:, 2 5^^5 0^ 
IB-t-5) «r^V\-t©SS*P*«r 1 0 MMUt Lfc«*tt3feKM 5 £ U 

Ufc 0 
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Jttfc0!l8 

?^$-frS^q#j^rE t OHtft^txfi/y^i) (E t h 

yleneglycol : (CH 2 OH) 2 : E G t P&fBfS) 3rffiV\ ^ 

3 o mmn t vitswttmmm 5 1 mmim^u mmum 1 0 °c s 

Jfc*E0!l9 
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^2 
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\tnb>/ cm) 
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(2) MSI^^StW^TTI^ PEG^5 0«*§|3^DL7b^ (Jigjfe 
5 Sfe&P^fct, EtOH, I PAjoj;^PEG©3S||*Cfeofc (HJfc 

#l!5~9) 0 

(4) EtOHf±3 0K«5«apUfc»^ (ftttftS) HflSU 
««*O^3ftS#e,tLfc 0 «*p*Srl 0KJHP*fct4 5 0ft«»tU*:»* (Ms 
•WW 4, 5) fi N y/WfcL*V\6\ ^yHbLTtHftfiBftfenft^ofc. 

(5) IPAf4 3 0*«B«*Obfc»^ (JDM6) HtffcU 64^5 
ttao^H&sfcfefLfc. «**«rl0ft«W*fcri5 0M»i:bfc»fr (tttt 

(6) PEGttl0ft«B-5 0»M|J«aiUfc«W- (3ttfc«7-9), H-fbU 
i&T?* StttB^^^Wfenfc. ffODftfr 7 0 SCft§|5£ Lfc*^ (ttftfefl 9 ) 
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IH#<D2g®<£, 0 5-1. 0 (mS/cm) SrttSwt^JftR 



WTf^-r^«!ll 0~1 2 N JttfcMl 0~1 ITU 
HJfcM 1 0 

^!|-ef4> ZWtim&DB SlZttx.T^U>?V = — A> (Ethy 

1 e n e g 1 y c o 1 : (CH 2 OH) 2 : ^Ts EG^PfclB-TS) SrfflV\ *<D 

MM&l 1 1 

MMl 0i|B*tll^u fl»U&l o°C, 2 5°C*5J;^5 0°C{cr, fl!HE2&& 



MM l 2 
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Jt 1 0 

Ml 0 fcR«^«kf^U SMH&£l 0<C, 2 5m^5 0°CiCT, 

imtmi 1 



S3 





(**») 




(mS/cm) 
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1 0 
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5 0 


HJfiM 10 
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JDfifcl 0-5 Oft*»©ttH*Lfci:#, SftU 

fettfc^Oi^SKafU^fcf*? 0@*lH5i bfc#^(J:l:^Ml 0-1 1) 
(EG) SrffiWcli'^fj:, -tOSfetoftSri 0-5 0®*Sp^i-5- irjcj;?)^ 

mm 10-12 K&n*mtm(omi&&jkti* eg oa&n**^ < * s k 

Hit^»J l 3 

:7**P*^*A,*s,*p^ A (Tr i f luorome thane sul 
fonic Acid Lithium Salt: CF 3 SO s L i : J^T\ T 

FMS-l i bMW.-rz>) *«v\ toWntt5M»i:U IMM-SRfcM 
*k»«Ufc^fi^lfc«i 0 t|PI#fclftf^u 0°C, 2 5«C*3J;^5 



i 4 

WTO*, t»*fcU-CTPMS-LifcftAThP7^tn^^^*l 
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(Trifluoromethanesulfonic Acid Sil 
ver Salt:CF 3 S0 3 Ag :&>T, TFMS-A g ti&Et5) *:JBV\ 

mmm i 5 

MMM 1 6 

^p*^r 5 t i^tc^^mmm ist mm^m^ u m.m 1 0 °c, 2 
M^^-t-o m ^mfem^& <o MW7k<DM&m$:®mvtz ioomvt 
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HJS^I 15 
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X 


o 


4 0 0 



(3) EG^b^S^P^ltc:, TFMS-L i^f>^5i»f»Dtt#f>tl 

•/tr* mmmi3) iz.*sv&nfi&LttMm7k£&t>bti:\,\ b^u nfl?«£ 

TFMS-Ag fcft*.T»fetbfc^/U0fe««1 1 4 ) (OmfiLmti 3 fgiCitflD bfc„ 

(4) DBS^^^iWc, TFMS-L i^?,451»f tr^PLti?) 
tufc^u (^J60!|15) ^.{t6«f4Hfi5#J(S^±ix.fc 0 t»»*TFMS- 
Ag^ftiSi, «ffelS tt^cfi l;H£j&n b 4 ft i ft o fc„ 

#®i£t£#J£, TFMS-L i */tHtTFMS-AgO«jj|«S:^v^4t^fi % 

sfejfeb^^/wfc^-BTiB-cfcsr. b&&**oi£ 0 mmnommz^ mkm.e>fa±* 
mmm 1 7 

PEDOT/PSSMt m&mi. 3%, ^x^, Baytron 
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MMfOffclEU 5 0°C, 1 2mm&W-tZZ tKX K). PEDOT/PSS 
mtciTZ blZJ:*), PEDOT/PS S^y/^^v-^-l/^^jS^^fij^L 

^<vm&\^fc?/um*MmT-&^±^! l zte\,^Ttomnm(8 o°c~i o o°c 

^WTk^Sft-f^^ tX\ a 0^$« 5 cmH5. 7cmCiftU ^ 

1 4%#Sbfc 0 -^MTkttT^fe^^ a ^zkfnLT, H&TClft&^Vl^jy h 

JttfcM 1 2 

^(cj^n Lfc 0 fl#ng £ t> ^mm^m^wxm^ < mrnvx l * o fc„ 
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^3fc#J 1 8 

wmx&% 0 

0 3 ^ bfcJ^&Sl^H ;*->agA£?^ s> ^7^</V 10 0 T*fi s //-Kit 

•ca«Bi-a-;*r©«ii o i kxy-Fb^xmmt&tiL&iDwmi 02^ 

0 5dSgS!^btLTV^5 0 -(D^gIf^ ! »J'l'^-^#Affi^y5 : -7-<^l 0 0 
©*ffit^J6ffi*$tL-c*5»J. 2oO|il0 1, 10 2f|tHlO5^^ 
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'V K2 0 3(D^^^mM2 0 7tfSlir£*VCV^,&K::fcV^ El 3 c7^J5Jf#L 
aaH^^Affl^s^^/W o 0 £^ft3 0 

MB^S^K ^>-2»AJB^>^-<^2 0 0<7}#^ a? 5, K2 0 3<Dtp\Z.^$> 

mm\ 207 m& ti,itzb i 0 vmmcm t o T*yaso 

7£^-^^©S#3 0 8*S*©±ffiK:«c©**PU5i;?L3 0 9 3Hl;t % r©l#3 
0 8©_htett*taaij3 0 7 SrlRilfc 3 1 0 jWB3*i,T^*jftfc:&VvC, 0 

3 0^Ff^;SI^K^-^Affl^ 0 5/^7-</H o 0 tftfts, 

^toS^J^^-^Affl^5/^^-</V3 0 0 ^#3 0 8©»f»tCKtt6> 

*bfc$^3 0 3|«»oT, ^3 1 O^lRjjrt^ttfctoaSlJa 0 7tfS?L3 0 9 & 

mmm 1 9 
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— h * tazmcommizMmvk&tt 

■¥-FZ>fcMci/V ^—y%mt£ ¥*Ml, fcm^ 4 0 2 ;ft, N fB#4 OKI 

fcififc^fcftS. 1H^4 0 3{C« N ^#4 0 1 i: ^51-5^6* «t 5 m-«SSrgaUT 
3&««tt*^4 0 4##i3!£*VCl^o «flB(FF-4 0 4fiDM4 0 5 f* % 

&fetttt4 0 OSrffiV^-C*C?«*^«rWfef m^*^4 0 4©M 

4 0 5fc^*Htt-©y-Kj»Sraa*U M402m40 3 #>fc*(|fl*U # 

0 2©rt{fflffifc»oTtt**Mi 5 0 6 SrsBtf-fc^aS, 0 6©4*S«4 00^1 
««5 0 2^5 0 3^£>ilJ^Lfc££\ *£5t$iJJf 5 0 6 5 0 1©1 

&»K:&3 0 3fe*^J® 5 0 6 tt^**«5 0 2<DftMffiKmftX3S< n 
£##£L< % *fc*»5 0 23^fe©|«lttSrit«)Sfc«>H:*»5 0 2<£>f*rt|iJ® 

bfc^m^6 o o it, o 4 tcftx.-c. ^ 

i L 6 0 4»^^ N H6©4i|^|i4 0 0iSft5 o 
¥ffi«Ufcm»^- 6 0 4 SrfBfcS - t «fc 9 , 6 0 0 fifl^OfcV^ 
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ufc4ft«ffi7oott % —D(Dmm^^x^ iKMtDmmtdtfMm b-c&frrs 

± 5 lcmffi*-=F 705at705b j&SiBStbSS 9 , £ 
tti^^^V^fe^S$U#7 Ola, 7 0 1 b&mfTfZZUAK 0 6O^i 
S400 t^So 

705a£705b (c*W&2SStf> y - Ki*«r88ttU ilimffifc^^/i^bfcs 
lH$*t7 0 1 a , 701b £A#: ttfefefeft:) <Z>mfe<Dftm i-ftS#-f S. 

iiom^ ni6 tTr+ff^^s^c^^fii^i— ot>o^i- 0 010 

*^y/^e>*SlF|Jtt-8 0 1 a, 80 1b£rSHU $ h \Z.Wft 8 0 1 a , 8 0 
1 b^ttS#8 1 0 t*flpJi-S&@^-fe^W— ^ 8 1 1 a% 8 11 b *Wttf 

tc&& s m6<D±ftnm4 o o tmftZo mi on, m*8 o 1 b©ii®^^ 

TtV/l'^ =*A3^ S^yri^j^ ¥~/\s^~-^;U^f£}£(D%kmMm 8 0 6$: 
Ktffc0!l«:**bTV^ o t/^^Slia, 811bi:tT(t /mfc-SWi 

ttSfSIJB 8 0 6£r^#fc*><Z>£rS**8 1 0<DT®Kl)|ft5t@^£i£ N MU8 10© 

U £#©8 1 0 ©JbTM®fcigmt£i^H^/V8 Ola, 8 0 1b Sr^"C# 
So #£I&«9|&# N ^ITOW8 0 1 a 
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0 0(i, -fer^i— * silb Srffltfsu 01b 
0 1 b ©^ffifc&ttfcgr^iJJi 8 0 6 tt,aflttei*#^$M'8 0 1b 

HJfe^J 2 0 — 23 

HI 1 7 B Lfc3MMfelS$HF-yA' 2 0 0 2 SrfiJLTJu^i-^fe-Xff^Kbfeo 
aMtfc^^ifttfH^ 0 2 2tfe5PEDOT/P S S©nn^ [ft 
p°p£ rBaytron P % !J -e— (PEDOT/PS S) Oft&jft 1 . 

3fl% 3 P^ K*4MKSu ^-f^/M±®l] 1 0 OfCAgB^ #®Stt^j2 0 2 
3 £ LT R^/V-O'-t? (Dodecylbenzene s u 1 

f o n i c a c i d : (C 12 F 25 C 6 H 4 S0 3 H) : ^T, DBSHtto) 

»tt5i £l£ ioT^H4H^^V2 0 0 2 &fE»Lfc 0 

tt»*2 0 0 3 t LXCDMffi, ^20 04, ^JSrfl^LT, 

* h 2 0 0 1 £Mi£Lfc 0 

^5T?fi. mW&M^^f/V2 0 0 2, ^«tt^2 0 0 3 (DfBffi, ffim^ 
^2 0 0 4, ®M<Dm$l 0 0«*^£#5 J^^LTV^o 

*«ffif»5|c2 0 0 3 <D*mt LT. (jgjp"p£ : W<X h E — 2 0 

#j£tfcS!0) mSt <M&& :^^hE-2 0 («^J*^th*D) ££Sf* 

Mt-> fJg/Wy^2 0 04tLT, /Ky^-r/V (te«:/^ P y5 0 0 
(X&lttfttjg)) SrJBv^fc. 



WO 2004/067637 £ Q PCT/JP2004/000713 



64 







mm 


mm 










20 


61.9 


14.3 


1T 1 




4.8 


21 


59.1 


13.6 


16.4 


1.8 


9.1 


22 


56.5 


13.0 


15.7 


1.7 


13.0 


23 


54.2 


12.5 


15.0 


1.7 


16.7 


1 3 


70.0 


15.0 


13.0 


2.0 


O 



^^y-ywaot, mm,^-* h 2 0 0 1 sit2 oo6©pe 
mnvk^—x h 2 0 0 1 a* jfcfi £jfc,fc pet7^ a-a^ f^ito^ 1 5 0 °c 

©»Mt, 1 5 0°CT*3 O^DlLTW^-^ b 2 0 0 1 
tT7y7t3^/v 2 0 7 1 £^/£Lfc 0 

NCP (Non Conductive Resin Paste :^#fl|3|&^-^- ^ 
ICfy^2 0 72 : Mifare, 7 4 V y?M±Wk) *:<D&* y^y< 

0 6 \z.mm bfc 0 

EUifcU: 0x018 fc:S*<*ftfc «fc 5 fe\ igmtt-^-* h 2 0 0 1 asg!fc£;ft,-C 
l&f&tStltz.Tl/'r-r^J ;V2 0 7 It, Z<DT >7fn>f;i,2 0 7 1 
fc I C^y^2 0 7 2 £^k#J&£tbfcRF- I D^S^a— ;W2 0 0 7 SrAfflTt" 

ifctfcM l 3 
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^^Sl C^T^f7200 5<£>T^+=r^/U2 0 7 1 ©«^ffi^»Jfe 
Lfc 0 I C^:/2 0 7 2/^||^£;ixTl^VVt£ti<^^M I C ^7^72 0 
0 5, irfj;fr*,mtf2 0 0 6 r©Slt2 0 0 6 Jildigmtt-^- * h 2 0 0 1 
#S&fiT, ^b$^T7TM$tt7cT^-7-=''l'/P2 0 7 1 tfabmi$£tltih(D%: 

6 ^ bfc 0 



*6 





(G+CJ 
/(G+P) 


(G+P) 
/B 






20 


0.0714 


4.67 


2.7 


68%1^T 


21 


0.133 


5.00 


4.9 


60%IUT 


22 


0.188 


5.33 


6.8 


58%LMT 


23 


0.235 


5.67 


10.3 




1 3 


0 


4.67 : 


1.0 


70%l^_h 



3Wfc«©±5teJt (G+P) /BjflS, 4£*Jh, 6^T©I^ ttfttttttti 1Q 
*M6«-?g\ SK»Affir*«i«lT?#« c Jt ((G + c p ) / (G+P)) tfso. 
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it ((g + c p ) / (g+p)) i 3si±<Dm&, &&&<D&mmm*6 

I y?2 0 7 2^^-^^gjf^ff^§- t^f^^^ 

mmw 2 4 

®2 1 B^Ltcmm$m'fr : ?-sf/u3 005 ^^Tfc^-t-^-e^brt 0 

iltt*tWf3 0 5 2©nn^ K^Mt^PEDOT/PSS [?g 
fpig : B a y t r o n P, ^«t£/tfy-v— (PEDOT/PS S) ©»^P*b 1 . 

3«%=n^ KTk^tfe*. ^^,m±M] i o ott^i^ nm^ms 0 5 

3 t tt K^V^^-t?^;*/U*^gft (Dodecylbenzene sul 
f on i c acid: (C 12 F 25 C 6 H 4 S0 3 H) : SIT. DBSHftt.) 

wt-rs i^iao xmmmfrFPA' 3005 bfc c 

JTls (Nafion), t^sK^ (Dupont) tfc. ff£ 1 5 0 /* m) &/BV\ r©flj^m 
^3 0 0 2 (Dmmi^tl^timmmm^^ 3 005(2cmX2cm, 
J¥£ 1 5 # m) %^M$Wc^filT% ~M<D±y<U—^ 3 0 0 4|RJfc:jELfco 
SHP«*MI3 0 0 2 fcS»«ttJH^^/P3 0 0 5 b*±'*U-fi 3 0 04(CJ; 
oT#e£lU HIl 9^Lfc-fe/^3 0 0 1 Srf^Mb'fCo 

1^- * 3 0 0 4 ^««#iS5^Fy/P3 0 0 5F H 1t7Ki^X(iii^^Mt 

*5HF««Mni3 0 0 2<Dmmfcm-tt>tit£mmmmft*y/is3 ooscn, 

-^ro«*ttilE^F^/U 3 0 0 5 tfjfttftt 3 0 3 te*03imtti«4HF 
^ 3 0 0 5 3 0 3 2i:^„ 

f£«J*&^8 O'Cfc&^T, *B*HBflfl-fe^W-^ 3 0 4 1 btmm3 0 3 1 b<D 

mK7kmtfx&m$;^ 3042 tg^m 3 032^© 
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IWfcB**** t^3 0 0 li>f,iI^iU igm^O. 90 5 

JfciWJ 1 4 

M-^3 13 1 b&fSM3 132b IT, *«tti«^^3 0 0 5 <Dftt> 
3162a, 3162b tJO-^w? 3 16 1a, 

3161b (2cmX2cm > ff^3 0 0~5 0 0Mm) fcJBVfcEWMi, MM 
M2 4b mm?- tt, HI 2 2 (c^ htc±;\s 3 10 1 SrfjsM bfc e 

f£lbi&^8 0°C{C*5V^T, ^«lJ-fe^°^— ^ 3 14 1 i»i3 13U© 

ro «r#*&u *nt&fmw j ts<i'~-* 3142 t^i3 132^0 
miz.mmtfx&&@rtz>k, ±^3 1 0 l^bm^^mu mmt>o. 945 

Jfctfcflll 4TU mnM3 13 1 ££^3 13 214, -ttb-ettff * *t 3 0 0 
~5 0 O^mt'feSCI^U, 3 0 3 1 i^ft3 0 

3 2«\ ^-^nff^^i 5 /xm-C*)«7s I^l/20~l/3 0 bi~% ^ 

i: .sic^j 2 4 t^4,^j 1 4 bmmm<D?m\,^mmjj$:nbtitc 0 
itmm i4b nmtt v . mmm 2 4 -era, &&&m\<^x& k-r % gc^cM-m 
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10. ^tyiAffl^yf7^/K'Jbot, WttW^^Tfmfift^tLfcx-ty 



1 1. 4M^t$)oT, *^«ffi*^i:«E^fr^oraS:«»«jte 
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19. ^«4$fM£|S#T-fcoT, MIES** th— mzmttbtitc 
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2 1 . fiMt>i2 o icmm<Dmm&&ttx~hoT^ wmm^mmu^^ 

2 4. WmT'feot, loXf4 2o^±<^-fe/^^^ttfc^®^^b, 
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